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Introduction
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We create maps and models to help organisations
quantify their current and future environmental risks,

SO we can create a more resilient future, together.
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Causes of “subsia

1. Clay soil related shrinkage (with 70% involving trees)
2. Peat shrinkage - dewatering

3. Sand washout

4. Mining (Coal and non-coal)

5. Natural cavities / dissolution — karstic gypsum
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6. Brine extraction (Cheshire)
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What causes subsidence?
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Trees can make a
high risk subsidence
situation even worse
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Trees can impact structures
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Subsidence — beyond i

Houses &

Low-Rise Buildings Roads and Paths
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While home insurance claims can be expensive... infrastructure costs can be even more severe!
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Hidden costs of ground

Energy Costs

Road
Leakige - Penalties closures Injury &

damage claims

Carbon costs

(concrete)

£219,000,000 \ Landfil

in 2022 /
Upset —
neighbours
Travel time
Repair costs
Disruption
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What causes subsidence?
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Shrinkable soils & geolog

Clay subsidence potential (SSWELL)
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There are moderately
shrinkable soils across
much of the UK...

... but most don’t
currently dry out in a
typical summer
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https://link.springer.com/article/10.1007/s10584-015-1486-z & www.bgs.ac.uk

MapleSky

Environment &
Infrastructure

all content © MapleSky Ltd, 2023


https://link.springer.com/article/10.1007/s10584-015-1486-z
http://www.bgs.ac.uk/

MapleSky

Environment &

Falled roads and solls

Infrastructure
Yo At risk Lincolnshire
Scunthorpe rO a d S
o imsby
® 'gCleethorpes
1
Yy
Survey Period
2007-11 2011-12 2012-13 2013-14
100 100 — 100 100 —
[
% 80 80 80 80 — -
g - —
= —
) — - S — (S— - e
© -
£ 60 60 60 — 60
T — ™
2 | e
540— AL s 4L L s | : o4 1
=7 ' ' " ' ' —
= ' H , o ' ' Y T oa ' ' ' \ ' ¥ h ' ' ' ' ' i '
VI R I A L 204 0 0oL w4
o0 o P o4 e . 04 - _w == 04 A
T T T T T T T T T T ¥ T T T T T T T T T T T T T T T T T
55555 3 3 55555 3 3 55555 % 3 5555 E5 3 3
EI = E - T T Tz g 3 3 T Tz I3 3 3
22 E 2 5 3 e E 2 5 3 > 2 E 2 53 > E 2 5 3
iE 8 PE i AN P §E8
g | £ 2 2 £ 2 2 - 2 2 £
i = i 5 = & g & 5 i
Clay Subsidence Risk - ' Clay Subsidence Risk Class
I Extremely Low
I very Low . . . . . . .
. Figure 5. Clay subsidence risk against structural CVI (coarse visual inspection).
Medium Low
Medium
Medium High
High . 0
I ey Hn T, www.nat-hazards-earth-syst-sci.net/15/2079/2015/ Nat. Hazards Earth Syst. Sci., 15, 2079-2090, 2015
0 Extremely High [ ] 0255 10 15 .
—— At Risk RoaCS e wm Kilometers

Figure 6. Road sections identified “at risk” of clay-related subsidence at present (soils data (England and Wales)® Cranfield University and
for the controller of HMSO 2015).
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What causes subsidence:
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Structural factors

Cracks likely
along join

1990s extension with
very deep foundations
(no movement)

1930s shallow
foundations
(movement likely)

Tree roots
don't always
behave as you
might expect!
all content © MapleSky Ltd, 2023



MapleSky

Environment &
Infrastructure

What causes subsidence:
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= Met Office Mean UK temperature by year 2022 was EVEN
HOTTER
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UK changing climate

average summer temperature by decade

copyright © Dr Tim Farewell, MapleSky Ltd, 2023; includes HadUK-Grid data (Met Office, 2022); Note: 2020's data only included complete years (2020-2021)

average
summer
temperature

= On our current trajectory,
/ things are set to get a lot worse
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Climate Modelling (U
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average

summer

temperature 2. Even RCP 2.6 (low

I 2 emissions) still results in
much hotter temperatures.

15

By the end of the century...

Observed conditions (decadal averages)

« NE and Midlands will be hotter
than London and SE today

» SE will be even more prone to
subsidence and infrastructure
failure
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copyright © Dr Tim Farewell, MapleSky Ltd, 2023; includes HadUK-Grid data (Met Office, 2022); Note: 2020's data only included complete years (2020-2021)

1. Our summers are /
already gradually

warming...

« Most people will be wishing
their parents had taken climate
change more seriously.

3. RCP 8.5 (high
emissions) is so
much worse...
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Climate change Iin the UK
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Projected change in precipitation in the exemplar
for time when global warming reaches
4° C above pre-industrial levels
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4. Rising sea levels
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https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/p
df/research/ukcp/ukcp18-fact-sheet-derived-projections. pdf
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Implications

2

Hotter drier summers will result in:

{
 More subsidence claims & claims in new areas @

» More degrading and failed roads @@@
» More burst pipes and higher leakage /%Z
o2 e
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Steps to lower future r

%

1. Identify your areas and assets currently at risk
2. ldentify your changing and future risks

3. ldentify your specific key interventions to reduce risk

Connec’c wdt\r\ me © %



Want to know more

Questions or chat about your area?
Scan here:

Or connect via:
tim.farewell@maplesky.co.uk
maplesky.co.uk

Thanks!
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